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LETTER  OF  TRANSMITTAL. 


U.  S.  Department  of  Agriculture, 

Office  of  ExPERmENT  Stations, 

WasJiington,  D.  C,  July  Ij  1910. 
Sir:  I  have  the  honor  to  transmit  herewith  Part  II  of  a  report  on 
the  St.  Francis  Valley  drainage  project  in  northeastern  Arkansas, 
prepared  by  Drainage  Investigations  of  this  Office. 

The  first  part  of  this  report,  pubhshed  as  Bulletin  230,  Part  I,  of 
this  Office,  contains  the  general  discussion  and  plans  and  will  have  a 
larger  distribution  than  Part  II,  which  contains  the  bench  marks 
established  throughout  the  drainage  district  by  the  parties  who  con- 
ducted the  drainage  survey.  Although  having  a  more  limited  dis- 
tribution it  is  essential  that  these  bench  marks  be  available  for  the 
use  of  engineers  and  others  who  are  interested  in  and  who  will  carry 
out  the  plans  for  this  immense  drainage  district.  I  therefore  recom- 
mend that  it  be  printed  as  Bulletin  230,  Part  II,  of  this  Office. 
Respectfully, 

A.  C.  True, 

Director. 

Hon.  James  Wilson, 

Secretary  of  Agriculture. 
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ST.  FRANCIS  VALLEY  DRAINAGE  PROJECT  IN 
NORTHEASTERN  ARKANSAS-PART  II. 


INTRODUCTION. 

Part  I  of  the  report  of  the  engineer  on  the  St.  Francis  drainage 
project,  including  all  maps,  profiles,  diagrams,  and  tables  of  estimates, 
is  published  as  Office  of  Experiment  Stations  Bulletin  230,  Part  I. 
The  present  part  (Part  II)  is  a  list  of  the  bench  marks  set  during  the 
progress  of  the  survey. 

On  account  of  the  financial  limitations  of  the  survey  a  part  of 
the  bench  marks  remain  unchecked  within  reasonable  limits  of 
error.  It  is  thought  best  to  list  these,  stating  in  the  report  the 
amount  each  may  be  in  error  where  satisfactory  checks  were  not 
made,  rather  than  to  omit  them  from  the  report. 

THE  SURVEY. 

The  object  of  the  surve}^^  was  to  secure  sufficient  information 
concerning  the  topographic  and  physical  conditions  of  the  district 
to  serve  as  a  basis  for  a  general  plan  of  drainage.  In  general,  the 
work  consisted  of  running  base-line  levels  and  lines  of  levels  2  miles 
apart  across  the  district  from  east  to  west,  and  in  locating  and  making 
cross  sections  of  all  streams  and  depressions.  On  account  of  insuffi- 
cient funds  for  completing  the  survey  the  data  are  not  complete 
for  the  eastern  and  western  margins  of  the  district.  Conditions 
in  the  bed  of  St.  Francis  Lake  were  not  determined  as  fully  as  was 
desired,  and  no  gagings  of  streams  were  made. 

A  base  line  of  levels  was  run  from  Luxora  north  to  Blytheville 
on  the  St.  Francis  and  San  Francisco  Railroad,  thence  west  on  the 
Jonesboro,  Lake  City  and  Eastern  Railroad  to  Nettleton,  thence 
southeasterly  along  the  St.  Louis  and  San  Francisco  Railroad  to 
Big  Creek,  and  north  on  the  same  road  to  Luxora.  The  circuit  of 
about  120  miles  closed  within  about  0.25  of  a  foot.  Secondary 
base  lines  were  run  from  Leachville  south  to  Dague,  from  Big  Lake 
south  and  east  to  Wilson,  and  south  along  the  St.  Francis  River  to 
Parkin.  The  detail  level  lines  were  practically  all  checked  by  closing 
on  one  another  or  on  the  base  lines.  Bench  marks  were  set  at  each 
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half  mile  on  the  level  lines.  As  a  rule  these  consist  either  of  copper 
nails  or  copper  rivets  2  inches  long  set  in  notches  in  the  roots  of 
trees,  the  trunk  being  blazed  and  marked  by  a  timber  scribe  with 
the  letter  assigned  to  the  instrument  man  setting  the  bench  mark, 
and  with  its  number.    For  instance,  the  mark  cut  on  the 

face  of  the  tree  indicates  that  the  bench  mark  is  No.  153  in  the  series 
set  by  Fairley.  In  Part  II  of  this  report  the  bench  marks  are  listed 
according  to  the  section,  town,  and  range  in  which  they  are  located, 
the  number,  location,  elevation,  and  description  being  given,  with 
a  note  indicating  the  amount  by  which  the  bench  mark  may  be  in 
error  in  case  of  those  which  were  not  satisfactorily  checked.  An 
examination  of  numerous  stone  and  iron  bench  marks  along  the 
Mississippi  River  indicates  that  when  they  are  set  loosely  in  the 
ground,  as  is  generally  the  case,  their  elevations  change  from  year 
to  year,  and  that  they  are  not  so  permanently  reliable  as  bench 
marks  made  in  the  roots  of  trees.  It  is  believed  that  those  made  on 
this  survey  will  prove  to  be  a  lasting  benefit  to  the  district  in  the 
future.    Their  destruction  or  removal  is  prohibited  by  statute. 

All  measurements  were  made  by  stadia,  courses  being  taken  by 
compass  bearings.  It  was  not  the  object  of  this  survey  to  locate 
land  lines,  and  bench  marks  set  at  corners  are  not  to  be  used  for 
determining  locations,  as  the  locations  are  only  approximate. 
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Location. 

T.  15  N.,  R.  6  E.— Con. 

SE.  cor.  sec.  20  

E.  J  cor.  sec.  21  

SE.  cor.  sec.  21  

S.  i  cor.  sec.  21  

S.  line  sec.  28  

S.  line  sec.  28  

Sec.  28  

S.  line  sec.  31  

SE.  cor.  sec.  31  

S.  line  sec.  31  

S.  line  sec.  31  

S.  t  cor.  sec.  32  

SE.  cor.  sec.  32  

S.  line  sec.  33  

T.  15N.,  R.  7E. 

SE.  cor.  sec.  10  

S.  i  cor.  sec.  10  

SE.  cor.  sec.  11  

S.  i  cor.  sec.  12  

SE.  cor.  sec.  23  

N.  center  sec.  27  

SE.  part  sec.  28  
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Description. 

Spike  48"  post  oak  W.  bank  bayou  approx.  300'  W.  of  cor. 

Spike  18"  cypress  approx.  cor. 

Spike  12"  ash  25'  E.  ditch  approx.  500'  E.  cor. 

Spike  1st  tel.  pole  W.  of  Armorel  Sta.  S.  of  RR. 

Spike  tel.  pole  N.  of  RR.  E.  of  switch. 

Spike  3G"  gum  N.  of  RR.  near  fence  cor.,  guy  wire  from  p( 

Spike  22"  maple  25'  W.  of  cor. 

Spike  18"  hackberry  15'  NE.  of  cor. 

Spike  6"  elm. 

Spike  36"  gum  75'  NW.  cor. 
Spike  22"  box  alder  50'  S.  cor. 
Spike  20"  maple  approx.  1,000'  E.  cor. 
Spike  48"  cypress  approx.  750'  E.  cor. 

Spike  28"  hackberry  witness  tree. 
Spike  28"  ash  witness  tree. 

Copper  rivet  24"  gum  approx.  700'  E.  of  cor. 
Copper  rivet  30"  gum  25'  E.  of  cor. 
Spike  20"  gum  approx.  cor. 
Spike  36"  sycamore  approx.  cor. 

Spike  20"  white  oak  witness  tree. 

Spike  15"  gum  20'  E.  fence  approx.  cor. 

Copper  rivet  top  36"  gum  stump  40'  E.  track  approx.  line. 

Location. 

T.  15N.,R.  12E.— Con. 

SE.  cor.  sec.  4  

S.  icor.  SW.  isec.  6... 
SE.  cor.  sec.  6  

W.  part  sec.  17  

Near  W.  side  sec.  18  

SE.  cor.  sec.  19  

SE.  cor.  sec.  20  

SE.  cor.  sec.  21  

SE.  cor.  sec.  22  

a 

it 

:  w  : 
^:  2  : 

^       ^  ^ 

^  mi 

:  ^  : 

!  ' 

i  d  i 
i  ^  i 

NE.  cor.  sec.  24  

SE.  cor.  sec.  36  

S.  icor.  SW.  isec.  36.. 

T.  16  N.,  R.  8  E. 

NE.  cor.  sec.  19  

N.  icor.  NE.  isec.  19.. 
S.  line  sec.  20  

Eleva- 
tion. 

258.  60 

259.  98 
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264.  91 

260.  06 
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260.  61 
257.  35 
259.  40 

261.  31 

262.  43 
261.  88 

258.  18 

264.  07 
262.  42 

252.  88 

252.  52 
247.  10 
247.  59 

253.  74 
252.  57 
251.  88 
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NOTES  TO  ACCOMPANY  BENCH  MARKS. 

Where  a  number  occurs  before  a  bench-mark  number  in  the  accom- 
panying Hst,  it  refers  to  the  following  note  of  the  same  number.  In 
running  secondary  level  lines  an  allowable  limit  of  error  was  placed 
at  0.05  of  a  foot  multiplied  into  the  square  root  of  the  number  of  miles 
in  the  circuit.  The  following  notes  refer  to  a  number  of  lines  on  which 
greater  errors  occurred  which  were  not  rechecked,  and  indicate  the 
amount  by  which  the  line  failed  to  check.  Where  a  line  is  noted  as 
checldng  0.30  of  a  foot  low,  the  correct  elevation  may  be  0.30  of  a 
foot  or  less  lower  than  the  elevation  given  in  the  hst  of  bench  marks. 
Before  greater  accuracy  is  assumed,  the  line  should  be  rechecked  from 
a  bench  mark  of  greater  accuracy. 

(1)  Line  from  SE.  cor.  of  sec.  12,  T.  14,  R.  7,  to  S.  quarter  cor.  sec.  8,  T.  14,  R.  7  (BM 

K23  to  K28  and  K47  to  K50),  checked  0.31^  low. 

(2)  Line  from  SE.  cor.  sec.  12,  T.  13,  R.  7,  to  SE.  cor.  sec.  7,  T.  13,  R.  7  (BM  K33  to 

K35  and  VIS  to  Y24),  checked  0.34^  low. 

(3)  Line  from  SE.  cor.  sec.  20,  T.  14,  R.  7,  to  S.  quarter  cor.  sec.  24,  T.  14,  R.  6,  thence 

N.  to  Poplar  Ridge  (BM  K43  to  K46),  checked  0.26^  low. 

(4)  Line  from  S.  i  cor.  sec.  10,  T.  11,  R.  7,  to  S.  i  cor.  sec.  12,  T.  11,  R.  6  (BM  KlOO  to 

K104  and  B39  to  B43),  checked  0.21^  high.  This  is  in  the  same  direction  as  the 
general  discrepancy  between  Kipp's  levels  and  those  of  the  other  parties. 

(5)  Line  from  SE.  cor.  sec.  8,  T.  10,  R.  7,  to  S.  i  cor.  sec.  11,  T.  10,  R.  7  (BM  Y22  to 

Y23  and  K107  to  KllO),  checked  0.94^  high. 

(6)  Line  from  S.  i  cor.  sec.  34,  T.  12,  R.  7,  to  SE.  cor.  sec.  36,  T.  12,  R.  7  (BM  K123  to 

K128),  checked  0.16^  high. 

(7)  Line  from  Lepanto  to  Tyronza  Central  R,  R.  to  SE.  cor.  sec.  23,  T.  12,  R.  7,  thence 

W.  to  SE.  cor.  sec.  20,  T.  12,  R.  7  (BM  K129  to  K132  and  K136  to  K140),  checked 
i.or/  low. 

(8)  Line  from  SE.  cor.  sec.  31,  T.  12,  R.  7,  to  S.  i  cor.  sec.  36,  T.  12,  R.  6  (BM  K141  to 

K143),  checked  0.32^  high  (general  discrepancy). 

(9)  Line  from  SE.  cor.  sec.  22,  T.  10,  R.  6,  to  S.  J  cor.  sec.  21,  T.  10,  R.  6  (BM  K161, 

K162,  and  B31  to  B33),  checked  0.37^  high.  This  is  part  of  a  general  discrepancy 
between  Kipp's  and  Baxter's  levels  S.  of  Marked  Tree. 

(10)  Line  from  Lake  City  north  along  Meander  of  W.  Bank  of  St.  Francis  River  2  miles 

^BM  W  to  W4)  checked  0.83^  low. 

(11)  Line  from  SE.  cor.  sec.  12,  T.  13,  R.  7,  to  SE.  cor.  sec.  9,  T.  13,  R.  8  (BM  W79  and 

L48),  checked  0.68^  low. 

(12)  Line  from  SE.  cor.  sec.  35,  T.  11,  R.  6,  to  S.  i  cor.  sec.  36,  T.  11,  R.  7  (BM  W120 

to  W122,  YIO  to  Y12,  and  Y24  to  Y29),  checked  0.22^  high. 

(13)  Line  from  E.  line  of  sec.  25,  T.  11,  R.  7,  up  Tyronza  River  to  SE.  cor.  sec.  3,  T.  11, 

R.  8  (BM  W  133  to  W142),  checked  0.38^  high.  This  is  part  of  general  dis- 
crepancy between  Kipp's  levels  and  those  of  the  other  parties. 

(14)  Line  from  Dague  down  Tyronza  River  to  county  line  (BM  W143  to  W148)  checked 

0.30^  low. 

(15)  Base  line  from  Deckerville  to  Luxora  along  railroad  (BM  W152  to  W186)  checked 

0.48^  low. 

(16)  Line  from  SE.  cor.  sec.  7,  T.  10,  R.  7,  to  SE.  cor.  sec.  9,  T.  10,  R.  6  (BM  B8,  Bll, 

and  B26  to  B30),  checked  0.41^  high.  This  is  part  of  a  general  discrepancy 
between  Kipp's  levels  and  those  of  the  other  parties. 

(17)  Line  from  S.  i  cor.  sec.  19,  T.  14,  R.  8,  to  SE.  cor.  sec.  21,  T.  14,  R.  8  (BM  V4  to 

VIO),  checked  0.50^  low. 
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(18)  Line  from  Blytheville  to  Barfield  along  J.  L.  C.  &  E.  R.  R.  checked  0.60^  low. 

(19)  Line  from  SE.  cor.  sec.  9,  T.  14,  R.  11,  E.  to  levee,  checked  0.58^  low. 

(20)  Line  from  SE.  cor.  sec.  24,  T.  13,  R.  10,  to  SE.  cor.  sec.  19,  T.  13,  R.  10,  checked 

0.25^  high. 

(21)  Line  from  S.  i  cor.  sec.  35,  T.  10,  R.  6,  to  SE.  cor.  sec.  32,  T.  9,  R.  6(C102  and 

C108  to  Clll),  checked  2.03^  low. 

(22)  Line  from  SE.  cor.  sec.  20,  T.  14,  R.  11,  to  SE.  cor.  sec.  21,  T.  14,  R.  10,  checked 

0.20'  low. 

(23)  Line  from  S.  line  sec.  19,  T.  14,  R.  10,  at  J.  L.  C.  &  E.  R.  R.,  to  SE.  sec.  21,  T. 

14,  R.  10,  checked  0.20'  high. 

(24)  Line  from  SE.  cor.  sec.  21,  T.  14,  R.  11  E.,  to  levee  checked  0.72'  low. 

(25)  Line  from  Frisco  R.  R.,  S.  line  sec.  12,  T.  12,  R.  10  W.,  to  S.  I  cor.  sec.  9,  T. 

12,  R.  9  (BM  G119,  G120,  and  C98),  checked  0.26'  high. 

(26)  Line  from  S.  i  cor.  sec.  34,  T.  15,  R.  10,  W.  to  Big  Lake  (BM  F23,  F24,  F29  to  F39), 

checked  0.37'  low. 

(27)  Line  from  S.  i  cor.  sec.  27,  T.  16,  R.  11,  to  S.  line  sec.  27,  T.  16,  R.  12,  to  SE.  cor. 

sec.  21,  T.  16,  R.  12  (BM  B20  to  B31  and  Bll),  checked  0.30'  low. 

(28)  Line  from  S.  1  cor.  sec.  35,  T.  14,  R.  9,  to  SE.  cor.  sec.  31,  T.  14,  R.  10  (BM  C18 

to  C23),  checked  0.54'  low. 

(29)  Line  from  SE.  cor.  sec.  19,  T.  13,  R.  9,  to  S.  side  sec.  19,  T.  13,  R.  10  (BM  C28  to 

C38),  checked  0.25'  low. 

(30)  Line  from  SE.  cor.  sec.  34,  T.  13,  R.  8,  to  S.  I  cor.  sec.  32,  T.  13,  R.  9  (BM  C39  to 

C46),  checked  2.03'  high. 

(31)  Line  from  S.  J  cor.  sec.  11,  T.  12,  R.  8,  to  S.  i  cor.  sec.  9,  T.  12,  R.  9  (BM  C47  to 

C53),  checked  0.26'  low. 

(32)  Line  from  SE.  cor.  sec.  22,  T.  12,  R.  8,  to  SE.  cor.  sec.  23,  T.  12,  R.  8  (BM  C61  and 

C62),  checked  0.20'  high. 

(33)  Line  from  SE.  cor.  sec.  7,  T.  11,  R.  8,  to  S.  i  cor.  sec.  10,  T.  11,  R.  8  (BM  C80,  C81, 

C83  to  C85),  checked  0.28'  low. 

(34)  Line  from  mouth  of  Pemiscot  Bayou  up  the  meander  line  of  Pemiscot  to  the 

J.  L.  C.  &  E.  R.  R.  bridge  (BM  F64  to  F66)  checked  0.19'  low. 

(35)  Line  from  the  center  of  sec.  6,  T.  11,  R.  8,  along  meander  line  of  Little  River  to 

E.  line  sec.  1,  T.  11,  R.  7,  thence  to  SE.  cor.  sec.  12,  T.  11,  R.  7  (BM  GlOO  to 
GlOl),  checked  1.05'  low. 

(36)  Line  from  Tyronza  Cut-off  along  meander  line  of  Tyronza  River  to  SE.  cor.  sec.  3, 

T.  11,  R.  8  (BM  C70  and  C71),  checked  0.38'  low,  owing  to  general  discrepancy 
between  the  levels  of  Kipp  and  those  of  the  other  parties. 

(37)  Line  from  S.  line  sec.  21,  T.  12,  R.  9,  up  meander  line  of  Plumb  Point  Bayou, 

to  S.  i  cor.  SW.  i  sec.  10,  T.  12,  R.  9  (BM  C94  to  C96),  checked  0.40'  high. 

(38)  Line  from  E.  J  cor.  sec.  12,  T.  11,  R.  9,  to  SE.  cor.  sec.  12,  T.  11,  R.  9,  thence  W. 

to  S.  i  cor.  sec.  10,  T.  11,  R.  8  (BM  G124  to  G129  and  C112  to  C115),  checked 
0.28'  high. 

(39)  Line  from  S.  line  sec.  36,  T.  10,  R.  7,  along  Frisco  R.  R.,  to  S.  line  sec.  29,  T.  9, 

R.  8,  thence  W.  to  S.  line  sec.  33,  T.  9,  R.  6,  along  lumber  R.  R.,  checked 
0.43'  high.  This  is  part  of  the  general  discrepancy  between  the  levels  of 
Kipp  and  those  of  the  other  parties. 

(40)  Line  from  SE.  cor.  sec.  19,  T.  15,  R.  8,  to  S.  i  cor.  sec.  19,  T.  15,  R.  9,  thence 

N.  along  R.  R.  to  state  line,  thence  W.  to  N.  i  cor.  NW.  i  sec.  23,  T.  16,  R.  8  (BM 
LI  to  L5  and  G50  to  G52  and  G18  to  G20  and  L8  to  L9),  checked  0.18'  high. 

(41)  Line  from  SE.  cor.  sec.  9,  T.  15,  R.  8,  to  S.  I  cor.  sec.  11,  T.  15,  R.  8  (BM  G2  to 

G4),  checked  0.52'  low. 

(42)  Line  from  N.  side  sec.  21,  T.  16,  R.  8,  to  NE.  cor.  sec.  23,  T.  16,  R.  8  (BM  G21, 

L6,  and  L7),  checked  0.18'  low. 
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(43)  Line  from  Manila  W.  to  SE.  cor.  sec.  34,  T.  15,  R.  8  (G36  and  G41  to  G44),  checked 

O.I6M0W. 

(44)  Line  from  SE.  cor.  sec.  31,  T.  15,  R.  8,  to  SE.  cor.  sec.  34,  T.  15,  R.  8  (BM  G37, 

G38,  G45,  G47),  checked  0.16^  high. 

(45)  Line  from  SE.  cor.  sec.  12,  T.  15,  R.  8,  to  SE.  cor  sec.  11,  T.  15,  R.  8  (BM  L12 

and  L13),  checked  0.52^  high. 

(46)  Line  from  SE.  cor.  sec.  19,  T.  14,  R.  9  E.,  to  Little  River  (BM  L18  to  L20,  L29, 

L30),  checked  0.20^  low. 

(47)  Line  from  SE.  cor.  sec.  36,  T.  14,  R.  8,  to  SE.  cor.  sec.  34,  T.  14,  R.  9  (L21  to  L23, 

L31  to  L33),  checked  0.71^  low. 

(48)  Line  from  SE.  cor.  sec.  23,  T.  14,  R.  8,  to  SE.  cor.  sec.  22,  T.  14,  R.  8  (BM  L24, 

L25),  checked  0.50^  high. 

(49)  BM  at  SE.  cor.  sec.  33,  T.  13,  R.  8  (BM  L43),  checked  0.35^  high. 

(50)  Line  from  SE.  cor  sec.  8,  T.  12,  R.  8,  to  S.  J  cor.  sec.  7,  T.  12,  R.  8  (BM  L44, 

J18,  J19),  checked  0.20^  low. 

(51)  Line  from  S.  i  sec.  12,  T.  13,  R.  8,  to  SE.  cor.  sec.  8,  T.  13,  R.  8  (BM  J6,  Jll, 

J14),  checked  0.68^  high. 

(52)  Line  from  S.  line  sec.  25,  T.  12,  R.  6,  to  center  sec.  36,  T.  12,  R.  6,  on  meander 

line  of  Right  Hand  Chute  (BM  L59,  L60),  checked  0.32^  low.  This  is  part  of 
the  general  discrepancy  between  the  levels  of  Kipp  and  those  of  the  other 
parties. 

(53)  BM  L61  SE.  part  sec.  2,  T.  11,  R.  6,  checked  0.21^  low.    This  is  part  of  the  gen- 

eral discrepancy  between  the  levels  of  Kipp  and  those  of  the  other  parties. 

(54)  Line  from  SE.  cor.  sec.  10,  T.  10,  R.  5,  to  SE.  cor.  sec.  9,  T.  10,  R.  6  (BM  Hi  to 

H4,  B124,  B125,  B67,  H71  to  H73),  checked  0.41^  low.  This  is  part  of  the  gen- 
eral discrepancy  between  the  levels  of  Kipp  and  those  of  the  other  parties. 

(55)  Line  from  S.  J  cor.  sec.  23,  T.  10,  R.  5,  to  SE.  cor.  sec.  20,  T.  10,  R.  6  (BM  H20 

to  H23  and  H34  to  H37,  H42  to  H44),  checked  0.37^  low.  This  is  part  of  the 
general  discrepancy  between  the  levels  of  Kipp  and  those  of  the  other  parties. 

(56)  Line  from  S.  J  cor.  sec.  12,  T.  11,  R.  5,  to  S.  i  cor.  sec.  7,  T.  11,  R.  6  (BM  V59 

to  V61),  checked  0.19^  low. 

(57)  Line  from  Frisco  R.  R.  S.  line  sec.  9,  T.  11,  R.  6,  to  SE.  cor.  sec.  7,  T.  11,  R.  6 

(BM  V62  to  V65),  checked  0.19^  high. 

(58)  Line  from  S.  1  cor.  sec.  35,  T.  9,  R.  5,  to  SE.  cor.  sec.  32,  T.  9,  R.  6  (BM  C117  to 

C125),  checked  0.43^  low. 

(59)  Line  from  Nettleton  on  St.  L.  I.  M.  &  S.,  to  Paragould,  thence  E.  on  P.  &  S.  E., 

to  Frisco,  thence  S.  to  state  line  N.  of  Leachville  (BM  J24  to  J33,  also  BMs  in 
Greene  Co.  and  Missouri  not  listed  here),  checked  1.15. 

(60)  Not  checked. 
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